Purpose: To investigate whether participants in a small group team challenge had greater completion rates in an institution-wide step-challenge than other participants. Design: A quasi-experimental, posttest-only design with a comparison group was used to evaluate group differences in completion rates.
Introduction
Between rising health-care costs 1 and lost productivity, [2] [3] [4] employers have many reasons to invest in worksite health programs. Physical activity is a key element of worksite health programs, given its impact on some of the most costly chronic diseases. [5] [6] [7] Consequently, worksite physical activity challenges are gaining popularity; see calls from The Wellness Council of America and the Bipartisan Policy Center. However, little research exists on which program elements improve success.
Various physical activity challenges have been implemented [8] [9] [10] typically incorporating multiple behavior change tools including self-monitoring, reinforcement, performance feedback, contingent rewards, goal-setting, and social comparison. [11] [12] [13] Recently, team-based competitions where participants form smaller team units to compete against each other have been promoted. [14] [15] [16] [17] [18] Small group team challenges ("team challenges") may provide additional behavior change tools such as social support, and importantly, social comparisons that allow team members to see their own activity levels in relation to their teammates and competing teams. Allowing employees to join teams also adds a group-based incentive, which has been shown to be an effective behavioral change tool. 19 Group-based incentives can further motivate behavior change by introducing elements such as competition, loss aversion, winning, and anticipated regret. 19 Given the popularity of team-based challenges, program organizers need to know which behavioral change tools have value to maximize program impact.
This study evaluated whether team-challenge participants performed better compared to non-team-challenge participants. Our primary hypothesis was team-challenge participants would have a higher completion rate than non-team-challenge participants from the same institution. We also examined whether hosting a team challenge provides added value for an institution. Specifically, we asked if overall challenge completion rates at team-challenge institutions would be higher than institutions without team challenges.
Methods

Study Setting, Design, and Overview
This study setting was a large university system. The evaluation used a quasi-experimental, posttest-only design with a comparison group. Four data sets provided by the University System ("System") Office of Employee Benefits were linked using a unique identifier: (1) the 2015 physical activity challenge data set containing challenge completion information and weekly step counts; (2) the 2015 health assessment data set containing general health variables; (3) the 2015 physical activity challenge baseline survey data set containing other health behavior variables, which was a voluntary survey administered to all challenge participants prior to the physical activity challenge; and (4) the 2014 physical activity challenge data set to include a variable about past participation.
Program Description
The physical activity challenge was a voluntary program organized and implemented by the System at all institutions by institution wellness managers. The challenge began on May 1, 2015, and ended on June 12, 2015.
The system-wide physical activity challenge goal was 50 000 steps/week for 5 of the 6-week challenge. While 10 000 steps/day is a common goal, [20] [21] [22] to reduce participant burden, system administrators did not require participants to enter steps on nonworking days. Participants who wanted to log steps for the weekend could retroactively enter steps as a part of their weekly goal. This resulted in a modified daily step goal of 7143 steps/day. This goal was acceptable given that health improvements have been reported with as few as 7000 to 8000 steps/day. 20 Each institution competed collectively against similar institutions classified by size (small, medium, and large). The system provided an interactive participant dashboard to log steps, a marketing plan including e-mail scripts and social media recommendations, and challenge incentives at key points. Employees were provided with a pedometer and a step log upon challenge enrollment. All participants who logged steps for the first 3 weeks were provided a system challenge T-shirt. Finally, participants received a picnic blanket with the system logo upon challenge completion.
Institution wellness managers were encouraged to personalize the challenge to improve recruitment, participation, and completion. For example, some institutions personalized marketing materials with their institution's logo and found novel ways to display them (eg, on TVs throughout their hospital). Some institutions had resources to provide additional incentives.
Two institutions, hereafter named Institution A and B, offered an additional small group team-challenge opportunity advertised through e-mails to employees, flyers, and departmental websites. Institution A acknowledged each team's progress through a separate team-challenge website. Similarly, Institution B created a team challenge website, but it also offered prize drawings for individual team-challenge participants who met weekly challenge goals. These 2 institutions used their own resources to offer this additional competition. Wellness managers provided feedback to participants about their team's standings throughout the challenge. The challenge website displayed total step counts rather than the challenge goal (50 000 steps for each week of the challenge) for participants, as well as total step counts of other participants at their institution and others. Teams followed their progress from system reports relayed to them through their institution's team-challenge website.
Participants
The system-wide challenge was open to benefits-eligible members: employees, retirees, and dependents aged 18 and above. At the time of the challenge, the system consisted of 9 academic, 6 medical, and 1 administrative institution (n ¼ 16 total). The Office of Employee Benefits for the System sent out e-mails to all benefits-eligible members advertising the physical activity challenge as a competition between institutions. Retirees and dependents were excluded from this analysis to focus on the active employee population. Approximately 85 000 active employees system-wide were invited to participate.
The primary hypothesis tested whether team-challenge participants had a higher completion rate than non-team-challenge participants from the same institution. The sample included employees who participated at the 2 institutions offering a team challenge (Institutions A and B). As a post hoc test, we also analyzed a second outcome, recorded step count totals between team-challenge participants and all other participants at those 2 institutions.
Our secondary exploratory analysis evaluated whether overall challenge completion rates at team-challenge institutions would be higher than institutions without team challenges. The sample included employees who participated in the challenge from all institutions.
Measures
The primary outcome was challenge completion, created from participants' self-reported weekly step counts. Participants were considered challenge completers if they achieved 50 000 steps per week for 5 of the 6-week challenge. A secondary outcome was weekly step totals.
To test the primary hypothesis, an indicator variable designating whether an individual participated in the team challenge was created at the 2 team-challenge institutions (Institutions A and B). For our secondary research question, we contrasted the best performing institution against all challenge institutions. If one were to imagine that including a team challenge would intensify the team effects, then by contrasting the team-challenge institutions against the best performing institution the results should describe what hosting a team challenge should do on top of the standard challenge. To do this, we used an indicator variable for each institution, using the non-team-challenge institution with the highest completion rate as the reference.
Given that the intervention could not be randomized, several variables were used to assess differences between groups. Age (continuous) and gender were available from the insurance eligibility records. 8, 14, 23 Several additional, selfreported variables were available from the health assessment and the baseline survey: general health (good health vs fair or poor) and body mass index (BMI; continuous). 8 The same questions were asked to assess general health and BMI on both the baseline survey and the health assessment; therefore, we supplemented any missing baseline survey information with health assessment information if it was completed before the challenge started. Finally, we created a variable for previous year's system-wide challenge participation. We excluded any variables that were missing more than 20% to preserve sample.
Statistical Analysis
All analyses were completed using STATA version 13. A multivariable logistic regression model was used to evaluate the main effects model for the likelihood of challenge completion (50 000 steps/week for 5/6 weeks). The primary hypothesis tested whether team-challenge participants had a higher completion rate than non-team-challenge participants from the same institution by using the following model at the 2 team-challenge institutions (Institutions A and B):
The hypothesis was supported if the odds ratio (OR) for team-challenge participants was greater than one and significant as indicated by 95% confidence limits and P value.
Covariates were added to the model to control for confounding. Model fit was assessed using the percent correctly classified as well as the Pearson, standardized Pearson, and Hosmer and Lemeshow fit tests. 24 Variance inflation factor (VIF) and tolerances for covariates if VIF <10 and the tolerance was close to 1. 25 We conducted post hoc analyses to refine the model and test out potential biases. One of the biggest concerns with a nonrandomized design is selection bias. We used a subset of the population with the largest available range of variables (participants who responded to the baseline physical activity challenge) to examine the selection problem. We tested whether age, gender, good health status, BMI, stage of change toward physical activity (being in action or maintenance stage vs all others), or meeting physical activity recommendations individually (none vs insufficient vs meeting physical activity guidelines) 8, 23 predicted group membership in the team challenge. Additionally, we tested whether one team-challenge institution versus another had significantly different effects by including their own identifying variable to the final model and seeing whether it was a significant predictor. Finally, we analyzed the same model (adjusted and unadjusted) using a linear regression model with actual step counts as the outcome to describe the intervention effect on an outcome to compare to step recommendations.
We completed a separate exploratory analysis including all institutions as indicator variables to examine whether teamchallenge institutions had a higher completion proportion compared to those institutions without a team-challenge option. The research question model was:
We tested the institution variables as a set to see whether they made a significant model contribution. We included the same previous covariates to adjust for institutional differences. We then compared the corresponding ORs for whether the team-challenge institutions had better completion odds than other institutions.
Results
A total of 9729 employees signed up to participate across 16 institutions. At the 2 team-challenge institutions (Institution A and B), 1868 employees enrolled and of those 414 (22%) signed up to compete as part of a team challenge. Using the baseline survey to supplement the health assessment, we were able to reduce the percentage missing to 15% for General health and 16% for BMI status. Table 1 describes the sample characteristics across exposure groups. Mean age was 43 years (11.2 standard deviation [SD]). Almost a third (28%) had previously participated in a challenge. Few participants were in fair/poor health (9%) and mean BMI was 28.9 (6.9 SD). Differences among covariates across intervention and comparison groups are described in Table 1 . Also, Institution A had a larger percentage enrolled in the team challenge than Institution B (39% vs 8% enrolled in the team challenge).
Team-Challenge Effect
Team-challenge participants had a significantly greater odds for challenge completion compared to non-team-challenge participants (OR ¼ 5.08; 95% confidence interval [CI]:
4.01-6.44; see Table 2) . The model was then adjusted for the following covariates: gender, good health, being a previous challenge participant, completing the first week's challenge, BMI, and age. Adjusting for covariates decreased the odds for Table 3 presents the bivariate ORs between the potential predictors available and group membership (ie, signing up as a team-challenge participant). Despite the strong risk of selection bias, only age was significant and being a previous challenge participant approached significance. All of the other covariates tested were not significantly related to group membership. Even the additional variables from the baseline survey, stage of change and meeting physical activity guidelines at baseline were not significantly related to being a team-challenge participant. Therefore, we adjusted for the 2 known variables contributing to differential selection, age, and previous challenge participation.
Post Hoc Analysis
Given the difference in team-challenge enrollment and the differences between team-challenge design characteristics at each institution, we tested whether one team-challenge institution versus another had significantly different effects by including their own identifying variable to the final model and seeing whether it was a significant predictor. The institution indicator was not a significant addition to the model (OR ¼ 1.06; 95% CI: 0.78-1.44).
The step count linear regression (see Supplemental Table  1 ) controlling for the same predictors as the main model (gender, age, good health, previous participation, meeting the challenge goal in the first week, and BMI) revealed significantly higher step counts among team-challenge participants (P < .001). We used the adjusted model to calculate the average steps per day using each variable's mean. Per day, team-challenge participants took 8906 steps, whereas non-team-challenge participants took 6984 steps. Therefore, on average, team-challenge participants completed 1922 more steps per day than non-team-challenge participants.
Secondary Research Question
The institution with the highest completion rate (52%) was a small institution with a small number of participants (n ¼ 23). Therefore, to improve model stability, we used the institution with the next highest completion rate (46%) and a larger sample (n ¼ 274) as the reference group. Table 4 lists the ORs for all institutions from the exploratory model (range ¼ 0.63-2.27) with the 95% CI. The ORs for the team-challenge institutions were mixed (one above and one below 1) with both 95% CIs including one. Only one institution had a significant impact, and it was less likely to complete than the comparison institution (OR ¼ 0.69; 95% CI ¼ 0.48-0.99). Collinearity issues were eliminated with VIF numbers being less than 10 and tolerances close to 1. This model correctly classified 82% of the cases and had large P values indicating good model fit for both measures the Pearson (P ¼ .9) and the standardized Pearson (0.6). However, the Hosmer and Lemeshow fit test indicated only moderate model fit (P ¼ .4).
Discussion
We evaluated the performance of team-challenge participants compared to their coworkers who were participating as individuals. We hypothesized that participating in a team challenge would increase the likelihood of completing the challenge goal. 19 The model found that team-challenge participants were more likely to meet the physical activity goals. This may result from additional group-based incentives such as competition and loss aversion. Furthermore, we found team-challenge participants took significantly more steps per day (1922 more steps). This is a meaningful difference both because 2000 steps is roughly equivalent to a mile and completing an extra 2000 steps for individuals with low step counts was associated with reductions in waist circumference and BMI. 26 It is unclear given the lack of power (only 2 institutions offered the intervention) whether hosting a team-challenge competition would increase the overall odds for individuals at institutions to complete.
Despite physical activity being a key component of worksite health and wellness programs, 27 the literature on workplace physical activity challenges is limited. 28 As with previous workplace physical activity interventions, the team-challenge intervention had positive results. 28, 29 However, the intervention duration evaluated was shorter than many studies (6 weeks vs the average of *12 weeks 5 ). Also, similar to previous work, 8 early success was a strong predictor since successful completion in week 1 led to 36 times greater odds of challenge completion. Despite this variable's large influence, participating in the team challenge remained significant in the model. This research is the first study to report that a small group team challenge at an institution improved individual challenge completion. However, we found nonsignificant odds of completion compared to the best performing institution (with enough sample for comparison, see Table 4 ). With only 2 institutions offering the experimental condition, there was insufficient power to properly test a hypothesis so we chose to describe findings. We found relatively small effect sizes (see Table 4 , Institution A: OR ¼ 1.14 and Institution B: OR ¼ 0.79) and therefore even if we had more institutions, most likely one would find a statistically significant but small improvement. Differences in overall institution performance may be explained by the differential proportion of people signed up for the experimental condition. For example, institution B had 8% of its participants enroll in the team challenge. Thus, promoting a team challenge will help individuals who participate but may not help institutions unless a large enough percentage of participants enroll.
There were other institutional differences in addition to differences in the number of employees who signed up for the intervention. Variables such as the institution size, employee job distribution (eg, health science centers vs academic), location, and so on, could influence each institution's respective performance. We tested this for the primary hypothesis by including the institution in the final model as a post hoc test and found that the individual likelihood of performance was not significantly influenced by the institution variable. For the secondary research question, institution size became an issue when we were unable to use the best performing institution as the comparison because its small sample size (N ¼ 23) could cause model instability. Therefore, in Table 4 , that institution, Institution 2, stands out with the largest OR with a 95% CI that includes the null.
Given the practical nature of a workplace intervention, there are several other factors that may be limitations. For example, this study was an evaluation of an existing intervention; therefore, there was no physical activity data from before the competition began available (ie, a post-only study design). Additionally, the main outcome measures were self-reported which could be a problem since participants may be motivated to overestimate step count given the nature of the program. Social accountability may have encouraged participants to appear to be more competitive. Finally, given the nonrandomized design, selection bias is the strongest potential study limitation, that is, more physically active employees signed up for the team challenge. Therefore, the increased completion likelihood could be the result of self-selection.
We addressed self-selection bias by evaluating baseline physical activity among those who responded to the baseline survey. Post hoc analysis found that baseline physical activity was not significantly different among team-challenge participants versus those not in the team challenge at the same institution. Additionally, there were no baseline differences for BMI and stages of change.
In addition to addressing study limitations, this study has several other strengths including topic novelty. Secondly, as a result of the team challenge being offered as an option, it created a natural experiment with a treatment and comparison group to test team challenges in an applied setting. Therefore, the support we find here is more about effectiveness rather than efficacy. Finding effectiveness is important since the program is similar to other programs going on in worksites all over the country. Finally, this study had several other strengths including a large sample size, multiple institutions, and statistically controlling for several covariates such as BMI and overall health status.
Conclusions
We found that participants who signed up for a small group team challenge were more likely to complete a physical activity challenge competition. However, it was unclear whether institutions that held a team challenge would have a significantly greater completion proportion than other institutions. Future research could add a preintervention reporting observation for a baseline comparison. Also, future studies should evaluate how long the intervention effects last (ie, are greater levels of physical activity sustained at 3 or 6 months out?) and whether including a team component leads to longer lasting changes. This would be especially valuable, given that lasting change has been a challenge for wellness programs. 28 Including additional covariates such as baseline physical activity, job type, or institution-specific characteristics that could impact physical activity challenge completion would help identify differences among this intervention and other intervention characteristics. Future literature could also explore small versus large group team effectiveness. Finally, testing which psychosocial constructs team challenges are impacting would help coordinators maximize program effectiveness. Specifically, testing whether including a team component increases the quality and quantity of peer support. These results would lead to potential interventions training team members on peer-support strategies.
SO WHAT: Implications for Health Promotion Practitioners and Researchers
What is already known on this topic?
Physical activity is a key component of worksite health and wellness programs. Surprisingly, relatively few published studies have evaluated team versus individual physical activity challenge program effectiveness.
What does this article add?
This large sample post-only study found that participants who competed in worksite physical activity challenges as part of a small group were more likely to complete the challenge and had a greater number of steps compared to people not in groups.
What are implications for health promotion practice or research?
Small group team challenges provide an opportunity for wellness program coordinators to capitalize on traditionally underutilized known behavioral change best practices like social comparison. However, intervention success hinges on participant enrollment and management difficulty. Team challenges work best if the physical activity challenge vendor offers an easy to implement option of a small-group team challenge within the platform.
